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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single layer type electrophotographic photoreceptor having high 
sensitivity and a long service life and usable in an image forming apparatus which adopts a wet developing 
system using a nonvolatile oil as a developing solution. 

SOLUTION: The single layer type electrophotographic photoreceptor used in an image forming apparatus 
which adopts a wet developing system using a developing solution containing toner particles dispersed in a 
nonvolatile oil has a single photosensitive layer comprising a binder resin containing at least an electric 
charge generating agent, a hole transporting agent and an electron transporting agent on an electrically 
conductive substrate and the mobility of the electron transporting agent at 5 X 105 V/cm field intensity is > 
1.0 x 10-8 cm2/V/sec. The single layer type electrophotographic photoreceptor can be used in a wet 
development image forming apparatus using silicone oil as a developing solution and has high sensitivity and a 
long service life. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the monolayer mold electrophotography photo conductor used for the image formation 
equipment of a wet-developing method using the development solution which the toner particle distributed in 
non-volatile oil. At least on a conductive base A charge generating agent, The monolayer mold 
electrophotography photo conductor with which it had the single sensitization layer which consists of binder 
resin containing a hole transportation agent and an electronic transportation agent, and the mobility of said 
electronic transportation agent in field strength 5x105 V/cm is more than 1.0x10-8cm2/V/sec, and was 
characterized by ******. 

[Claim 2] The monolayer mold electrophotography photo conductor according to claim 1 with which the 
content of said electronic transportation agent is characterized by being less than [ more than 30wt%50wt% ] 
to binder resin weight. 

[Claim 3] The monolayer mold electrophotography photo conductor according to claim 1 or 2 with which the 
non-volatile oil used for said development solution is characterized by being the silicone system oil whose 
viscosity in 20 degrees C is 10-500cSt, and the solid content concentration of said development solution 
being 5 - 25wt%. 

[Claim 4] The monolayer mold electrophotography photo conductor according to claim 1, 2, or 3 characterized 
by said binder resin containing the polycarbonate resin which has the repetitive construct unit shown by the 
general formula [1], 
General formula [1]: [Formula 1] 



(the inside of a general formula [1], and R10 and R1 1 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1-3 is shown.) 

[Claim 5] 1 characterized by said binder resin containing the polycarbonate resin which has the structural unit 
shown by the repetitive construct unit shown by the general formula [1], and the general formula [2], 2, or the 
monolayer mold electrophotography photo conductor of three publications. 
General formula [2]: [Formula 2] 



(the inside of a general formula [2], and X20, X21 and X22 are the same — or it differs, and it is -(CH2) n- n 
shows the integer of 1-6, and R20, R21, R22, and R23 are the same — or it differs, a hydrogen atom, a phenyl 
group, the alkyl group of carbon numbers 1-3, or an alkoxy group is shown, and m shows the numeric value of 
0-200.) 

[Claim 6] The monolayer mold electrophotography photo conductor according to claim 4 or 5 characterized by 
said binder resin containing the polycarbonate resin of the repetitive construct unit shown by the general 
formula [3] or the general formula [4]. 
General formula [3]; 
[Formula 3] 
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(the inside of a general formula [3], and R30 and R31 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1 -3 is shown.) 
General formula [4]; 
[Formula 4] 



(the inside of a general formula [4] t and R40 and R41 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1-3 is shown.) 

[Claim 7] the repetitive construct unit shown by the general formula [1] to said binder resin total amount — 5 
- 50-mol% — the monolayer mold electrophotography photo conductor according to claim 4, 5, or 6 
characterized by containing. 

[Claim 8] the repetitive construct unit shown by the general formula [2] to said binder resin total amount — 
0.05 - two-mol% — the monolayer mold electrophotography photo conductor according to claim 5 or 6 
characterized by containing. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophotography photo conductor used for wet- 
developing image formation equipments, such as an electrophotography type copying machine, facsimile, and a 
laser beam printer. It is related more with the organic photo conductor of the high sensitivity monolayer mold 
used for the image formation equipment of the wet-developing method which the toner particle distributed in 
non-volatile oil in the detail. 
[0002] 

[Description of the Prior Art] The electrophotography development method using the Carlsson process is 
divided roughly into a dry-developing method and a wet-developing method, the image formation equipment 
using a dry-developing method — current [, such as a copying machine and a printer, ] — although generally 
used widely, the image formation equipment using a wet-developing method is developed for many years, and 
it is produced commercially although it is a fraction. 

[0003] However, generally [ the image formation equipment using a wet-developing method ], the toner is 
distributed in the liquid, and since it is possible to set toner particle size to 1 micrometer or less, the image 
obtained serves as high definition very much. For this reason, with commercial-scene expansion of the full 
color printer by which high definition in recent years is called for, it is again brought into the limelight and 
development is furthered. 

[0004] Since the development solution which the toner particle distributed is used for the image formation 
equipment using a wet-developing method into a liquid as mentioned above, it is immersed into said 
development solution in all or some of photo conductor drum. As a liquid (toner distribution solvent) used for a 
development solution, the aliphatic series system hydrocarbon called Isopar is common. And inorganic photo 
conductors with which a sensitization layer component is not eluted, such as a selenium and an amorphous 
silicon, have been suitably used into Isopar. 

[0005] On the other hand, the organic photo conductor is used in recent years more widely than the 
aforementioned inorganic photo conductor from having the advantage that manufacture is easy compared with 
the conventional inorganic photo conductor, cost is cheap, and the alternative of photo conductor ingredients, 
such as a charge transportation agent, a charge generating agent, and binding resin, is various, the degree of 
freedom of a functional design is high, and there is no toxicity. 

[0006] There is a laminating mold photo conductor which carried out the laminating of the monolayer mold 
photo conductor which distributed the charge transportation agent (a hole transportation agent or electronic 
transportation agent) in the same sensitization layer with the charge generating agent, and the charge 
generating layer containing a charge generating agent and the charge transportation layer containing a charge 
transportation agent among the organic photo conductors. 

[0007] Especially, there are few interfaces between that the coat defect at the time of forming that structure 
is easy and manufacture is easy and a layer can be controlled and a layer, and the monolayer mold photo 
conductor is in the limelight by the ability improving an optical property etc. 

[0008] said laminating mold photo conductor and a monolayer mold photo conductor — positive/negative — 
although it can be used for any electrification mold, it is in use that a laminating mold generally uses negative 
electrification and a monolayer mold by forward electrification for the reasons of the sequence of lamination, 
the property of a photo conductor component, etc. 

[0009] For this reason, since a monolayer mold organic photo conductor is the same forward electrification 
mold when transposing to the organic photo conductor which an inorganic photo conductor to cost is cheap, 
and does not have toxicity since it is usually used with a forward electrification mold, inorganic photo 
conductors used suitable for the image formation equipment using said wet-developing method, such as a 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/11/29 



JP,20037005391,A [DETAILED DESCRIPTION] 



2/11 ^— v 



selenium and an amorphous silicon, become advantageous. 
[00010] 

[Problem(s) to be Solved by the Invention] Since it is immersed into a development solution (Isopar) in all or 
some of photo conductor drum as mentioned above when using a common organic photo conductor for the 
image formation equipment using a wet-developing method, Appearance change of a cracking crack etc. 
occurs on a photo conductor front face, low-molecular-weight matter, such as a charge transportation agent 
(a hole transportation agent or electronic transportation agent), is eluted in a development solution, the 
phenomenon in which electrification falls or sensibility gets worse occurs, and a good image becomes is hard 
to be obtained. 

[0011] Then, by using the organic photo conductor which gave the overcoat (surface protective layer) with 
thermosetting resin, such as silicon resin, melamine resin, and an epoxy resin, further for the front face of an 
organic photo conductor, the endurance over Isopar is discovered and preventing the elution of a charge 
transportation agent is proposed. However, by giving an overcoat, sensibility gets worse remarkably and the 
big problem that a manufacturing cost becomes high newly arises. 

[0012] For this reason, development research of the wet-developing system which used non-volatile oil, such 
as silicone system oil and fluorine system oil, as a development solution is carried out recently. To an organic 
sensitization layer, these non-volatile oil is inactive, and nonpoisonous and since it is odorless, it can solve the 
trouble at the time of the Isopar use. 

[0013] Then, the purpose of this invention is usable to the wet-developing system which used the above- 
mentioned non-volatile oil for the development solution, is high sensitivity, and is offering a still longer lasting 
monolayer mold electrophotography photo conductor. 
[0014] 

[Means for Solving the Problem] In order that this invention persons may attain the above-mentioned purpose 
wholeheartedly as a result of research, at least on a conductive base A charge generating agent, It has the 
sensitization layer which consists of binder resin containing a hole transportation agent and an electronic 
transportation agent. The monolayer mold photo conductor whose mobility of said electronic transportation 
agent in field strength 5x105 V/cm is more than 1.0x10-8cm2/V/sec was usable to the wet-developing 
system which used non-volatile oil for the development solution, and it found out that it was high sensitivity. 
[0015] 

The monolayer mold photo conductor of [detailed-description] this invention is equipped with the sensitization 
layer which consists of binder resin which contains a charge generating agent, and a hole transportation agent 
and an electronic transportation agent at least on a conductive base, and is characterized by the mobility of 
said electronic transportation agent in field strength 5x105 V/cm being more than 1.0x10-8cm2/V/sec. For 
example, if the mobility of an electronic transportation agent is more than 1.0x10-8cm2/V/sec in the case of 
a forward electrification monolayer mold photo conductor In order to negate the plus charge of the 
sensitization layer front face where the electron generated in the sensitization layer by exposure moved to the 
sensitization layer front face promptly, and was charged in plus, Sensibility becomes very good and a very 
high-definition image can be obtained at a long period of time in the image formation system which used non- 
volatile oil for the development solution. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0017] [Wet-developing image formation equipment] The wet-developing image formation equipment with 
which the monolayer mold photo conductor of this invention is used is explained. The important section cross 
section of said image formation equipment using a wet developing was shown in drawing 1 as an example. 
[0018] The monolayer mold photo conductor 1 is rotating with constant speed in the direction of an arrow 
head, and an electrophotography process is performed in order of a degree on the front face of the monolayer 
mold photo conductor 1. That is, the toner by the development by formation of electrification, exposure of the 
printing pattern by the exposure light source 3, and the toner image of a printing pattern with the wet- 
developing machine 4, the imprint of the toner to the imprint material (paper) 6 with the imprint machine 5, and 
the cleaning blade 7 fails to scratch with the electrification vessel 2, and electric discharge by the electric 
discharge light source 8 is performed at the last. 

[0019] Development solution 4a by which the toner was distributed is carried by developing-roller 4b, it is 
impressing development bias to developing-roller 4b, on the front face of the monolayer mold photo conductor 
1, is drawn by the toner and developed. 5 - 25wt% of the solid content concentration of development solution 
4a is desirable. Moreover, as non-volatile oil used for development solution 4a, silicone system oil is used 
suitably and the silicone system oil whose viscosity in 20 degrees C is 10-500cSt is desirable especially. 
[0020] Next, the above-mentioned non-volatile oil is explained to a detail about the monolayer mold photo 
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conductor which was used for the development solution and which is used for wet-developing image formation 
equipment. 

[0021] [Charge transportation agent] The monolayer mold photo conductor of this invention contains a charge 
generating agent, a hole transportation agent, and an electronic transportation agent in a monolayer at least, 
and is characterized by the mobility of said electronic transportation agent in field strength 5x105 V/cm being 
more than 1.0x10~8cm2/V/sec. 

[0022] <Electronic transportation agent> As an electronic transportation agent which has said mobility, the 
compound shown by the general formula [5] - the general formula [1 2] is mentioned, for example. 
[0023] General formula [5]; 
[Formula 5] 



(R50 and R51 show the same or the alkyl group which may differ and may have a substituent among a general 
formula [5].) 

[0024] General formula [6]; 
[Formula 6] 



(R60 and R61 show the same or the univalent hydrocarbon group which may differ and may have a substituent 
among a general formula [6].) 
[0025] General formula [7]; 
[Formula 7] 



(R70 shows the alkyl group or aryl group which may have a halogen atom and a substituent among a general 
formula [7], and R71 shows alkyl group [ which may have a substituent ], aryl group, or radical:-0-R71a.) R71a 
shows the alkyl group or aryl group which may have a substituent 
[0026] General formula [8]; 
[Formula 8] 



(R80, R81, R82, and R83 show the same or the alkyl group which may differ and may have a substituent among 
a general formula [8].) 
[0027] General formula [9]; 
[Formula 9] 



(R90 and R91 show the same or the alkyl group which may differ and may have a substituent among a general 
formula [9].) 

[0028] General formula [10]; 
[Formula 10] 
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(R100-R103 show the same or the aralkyl radical which may have the aryl group which may differ and may 
have a hydrogen atom, the alkyl group of carbon numbers 1-12, the alkoxy group of carbon numbers 1-12, and 
a substituent, a cycloalkyl radical, and a substituent, and an alkyl halide radical among a general formula [10].) 
A substituent shows a halogen atom, the alkoxy group of carbon numbers 1-6, a hydroxyl group, a cyano 
group, the amino group, a nitro group, and an alkyl halide radical. 
[0029] General formula [11]; 
[Formula 1 1] 




(R1 10 and R1 1 1 show the same or the aralkyl radical which may have the aryl group which may differ and may 
have a hydrogen atom, the alkyl group of carbon numbers 1-12, the alkoxy group of carbon numbers 1-12, and 
a substituent, a cycloalkyl radical, and a substituent, and an alkyl halide radical among a general formula [11].) 
The same or the aralkyl radical which may differ and may have a hydrogen atom, a halogen atom, the alkyl 
group of carbon numbers 1-12, the alkoxy group of carbon numbers 1-12, and a substituent and the phenoxy 
group which may have a substituent, and an alkyl halide radical may be shown, and two or more radicals may 
join together, and R1 12-R1 16 may form a ring. A substituent shows a halogen atom, the alkyl group of carbon 
numbers 1-6, the alkoxy group of carbon numbers 1-6, a hydroxyl group, a cyano group, the amino group, a 
nitro group, and an alkyl halide radical. 
[0030] General formula [1 2]; 
[Formula 12] 




(R120-R123 show the same or the aralkyl radical which may have the aryl group which may differ and may 
have a hydrogen atom, the alkyl group of carbon numbers 1-12, the alkoxy group of carbon numbers 1-12, and 
a substituent, a cycloalkyl radical, and a substituent, and an alkyl halide radical among a general formula [12].) 
R124 and R125 are the same — or it differs and a hydrogen atom and the alkyl group of carbon numbers 1-12 
are shown. R126-R133 show the same or the aryl group which may differ and may have a hydrogen atom, a 
halogen atom, the alkyl group of carbon numbers 1-12, the alkoxy group of carbon numbers 1-12, and a 
substituent, and an alkyl halide radical. A substituent shows a halogen atom, the alkyl group of carbon numbers 
1-6, the alkoxy group of carbon numbers 1-6, a hydroxyl group, a cyano group, the amino group, a nitro group, 
and an alkyl halide radical. 

[0031] In this invention, an electronic transportation agent uses only one sort, and also may blend and use two 
or more sorts. 

[0032] As for especially the content of the above-mentioned electronic transportation agent, less than [ more 
than 30wt%50wt% ] is desirable to binder resin weight When the content of an electronic transportation agent 
is smaller than 30wt(s)%, it is in the inclination for the sensibility of a monolayer mold photo conductor to get 
worse, and when larger than 50wt%, a sensitization layer crystalizes or there is an inclination for the abrasion 
loss of a sensitization layer to increase by the cleaning blade. 

[0033] Although the compound of the arbitration which has hole transportation ability can be used for the 

monolayer mold photo conductor of <hole transportation agent> this invention as an usable hole transportation 

agent, it is desirable that a hole transportation agent contains especially the compound shown by general 

formula [13] - [16]. 

[0034] General formula [13]; 

[Formula 13] 
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W<!>CH-CH-X-CH=Ctt<!>! 



9 




(R 131 )n (R ,33 )q 

the inside of a general formula [13], and R130, R131, R132 and R133 are the same — or it differs, an alkyl 
group, an alkoxy group, an aryl group, an aralkyl radical, or a halogen atom is shown, and m, n, p, and q are the 
same — or it differs and the integer of 0-3 is shown. R134 and R135 are the same — or it differs and a 
hydrogen atom or an alkyl group is shown. Moreover, -X- is [Formula 14]. 




Or [Formula 15] 



[0035] General formula [1 4]; 
[Formula 16] 



(Among a general formula [14], R140 and R142 show the same or the alkyl group which may differ and may 
have a substituent, and show that R141 and R143 are the same or the alkyl group which may differ and may 
have a hydrogen atom or a substituent) 
[0036] General formula [1 5]; 
[Formula 17] 

>150 D 152 



R 



(Among a general formula [15], it differs and R150, R151, R152 </SUP>, and R153 and R154 show the same, 
the alkyl group which may have a hydrogen atom, a halogen atom, and a substituent, or an alkoxy group.) 
[0037] General formula [1 6]; 
[Formula 18] 

(R!^>, ^R 162 ) c 

(Among a general formula [16], it differs and R160, R161, R162, and R163 show the same or the alkyl group 
which may have a halogen atom and a substituent, an alkoxy group, or an aryl group.) a, b, c, and d are the 
same — or it differs and the integer of 0-5 is shown, in addition, the time of a, b, c, or d being two or more — 
every — R160 may differ from R161, R162, and R163. 

[0038] In this invention, a hole transportation agent uses only one sort, and also may blend and use two or 
more sorts. 

[0039] As for the content of the above-mentioned hole transportation agent, less than [ more than 20wt% 
100wt% ] is desirable to binder resin weight. 
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[0040] [Binder resin] As binder resin used for the monolayer mold photo conductor of this invention, it is 
desirable to contain the polycarbonate resin which has the repeat structural unit especially shown by the 
general formula [1] or the general formula [2] although it is possible to use the resin of arbitration, such as 
polycarbonate resin, polyester resin, and polyarylate resin. 
[0041] General formula [1]: [Formula 19] 



(the inside of a general formula [1], and R10 and R1 1 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1-3 is shown.) 
[0042] General formula [2]: [Formula 20] 



(the inside of a general formula [2], and X20, X21 and X22 are the same — or it differs, and it is -(CH2) n- n 
shows the integer of 1-6, and R20, R21, R22, and R23 are the same — or it differs, a hydrogen atom, a phenyl 
group, the alkyl group of carbon numbers 1-3, or an alkoxy group is shown, and m shows the numeric value of 



[0043] When binder resin contains the polycarbonate resin which has the repeat structural unit shown by the 
general formula [1] or the general formula [2], the abrasion loss of the sensitization layer by blade cleaning 
decreases, and very high-definition image formation becomes possible at a long period of time. 
[0044] Moreover, when binder resin contains the polycarbonate resin which has the repetitive construct unit 
shown by the general formula [1] or the general formula [2], and the repetitive construct unit shown by the 
general formula [3] or the general formula [4], it is still more effective in the improvement in sensibility. 
[0045] General formula [3]; 
[Formula 21] 



(the inside of a general formula [3], and R30 and R31 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1-3 is shown.) 
[0046] General formula [4]; 
[Formula 22] 



(the inside of a general formula [4], and R40 and R41 are the same — or it differs and a hydrogen atom or the 
alkyl group of carbon numbers 1 -3 is shown.) 

[0047] As mentioned above, although the polycarbonate resin which has the repetitive construct unit this is 
indicated to be by the general formula [1] or the general formula [2] is effective in wear-resistant 
improvement, it is inferior to compatibility with a charge transportation agent. On the other hand, the 
polycarbonate resin which has the repetitive construct unit shown by the general formula [3] or the general 
formula [4] has good compatibility with a charge transportation agent For this reason, by using together the 
polycarbonate resin which has the repetitive construct unit shown by the general formula [1] or the general 
formula [2], and the polycarbonate resin of the repetitive construct unit shown by the general formula [3] or 
the general formula [4], it becomes easy to carry out molecular dispersion of the charge transportation agent 
into binder resin, the migration effectiveness of a charge improves, and it is thought that sensibility becomes 
good. 

[0048] the repetitive construct unit the repetitive construct unit shown by the general formula [1] is indicated 
to be by 5 - 50-mol % and a general formula [2] to a binder resin total amount — 0.05 - two-mol% — 
containing is desirable. If the content of the repetitive construct unit shown by the general formula [1] 





0-200.) 
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increases more than 50-mol%, when compatibility with a charge transportation agent will fall as mentioned 
above, sensibility gets worse, and when fewer than five-mol%, there is an inclination for abrasion resistance to 
get worse. Moreover, if the content of the repetitive construct unit shown by the general formula [2] increases 
more than two-mol%, sensibility will worsen for the same reason as the above, and when fewer than 0.05-mol%, 
it is in the inclination for abrasion resistance to get worse. 

[0049] Independent or two sorts or more can be used for the above-mentioned binder resin, blending or 
copolymerizing. As for the weight average molecular weight of the binder resin used for the monolayer mold 
photo conductor of this invention, 10,000-400,000, and also 30,000-200,000 are desirable. 
[0050] [Charge generating agent] as a charge generating agent used for the electrophotography photo 
conductor of this invention For example, phthalocyanine pigment, such as a non-metal phthalocyanine, oxo- 
titanylphthalocyanine, and a hydroxy gallium phthalocyanine, A perylene system pigment, a bis-azo pigment, a 
JIOKETO pyrrolo pyrrole pigment, a non-metal naphthalocyanine pigment, A metal naphthalocyanine pigment, 
a SUKUA line pigment, a tris azo pigment, an indigo pigment, An AZURENIUMU pigment, a cyanine pigment, a 
pyrylium pigment, an anthanthrone pigment, A triphenylmethane color system pigment, the Indanthrene 
pigment, a toluidine system pigment, a pyrazoline system pigment, Conventionally well-known charge 
generating agents, such as an organic photo conductor called the Quinacridone system pigment and inorganic 
photoconduction ingredients, such as a selenium and selenium-tellurium, a selenium-arsenic, a cadmium 
sulfide, and an amorphous silicon, are mentioned. 

[0051] The charge generating agent of the above-mentioned instantiation can blend and use independent or 
two sorts or more so that it may have absorption wavelength to a desired field. 

[0052] Since the photo conductor which has sensibility is needed for a wavelength field 700nm or more, phtalo 
SHININ system pigments, such as a non-metal phthalocyanine, oxo-titanylphthalocyanine, and a hydroxy 
gallium phthalocyanine, are suitably used for the image formation equipment of digital optical system, such as a 
laser beam printer and facsimile, which used especially the light sources, such as semiconductor laser, among 
the charge generating agents of the above-mentioned instantiation. In addition, it is not limited especially 
about the crystal mold of the above-mentioned phthalocyanine pigment, but various things can be used. 
[0053] the above-mentioned charge generating agent — total binder resin weight — receiving — 0.1 - 50wt%, 
and further 0.5 - 30wt % — it is desirable to make it contain. 

[0054] The sensitization layer membrane thickness of the monolayer mold photo conductor of this invention 
has 5-100 micrometers and desirable about further 10-50 micrometers. 

[0055] Degradation inhibitors, such as well-known various additives, for example, an anti-oxidant, a radical 
supplement agent, a singlet quencher, and an ultraviolet ray absorbent, a softener, a plasticizer, a surface 
treatment agent, an extending agent, a thickener, a distributed stabilizer, a wax, an acceptor, a donor, etc. can 
be conventionally blended with a sensitization layer in the range which does not have a bad influence on the 
electrophotographic properties other than each above-mentioned component. Moreover, in order to raise the 
sensibility of a sensitization layer, well-known sensitizers, such as a terphenyl, halo naphthoquinones, and an 
acenaphthylene, may be used together with a charge generating agent. 

[0056] Between the base material and the sensitization layer, the barrier layer may be formed in the range 
which does not check the property of a photo conductor. 

[0057] The glass covered with the plastic material which could use the various ingredients which have 
conductivity as a base material with which a sensitization layer is formed, for example, metal simple 
substances, such as iron, aluminum, copper, tin, platinum, silver, vanadium, molybdenum, chromium, cadmium, 
titanium, nickel, palladium, an indium, stainless steel, and brass, and the above-mentioned metal vapor- 
deposited or laminated, an aluminium iodide, the tin oxide, indium oxide, etc. is raised. 

[0058] According to the structure of the image formation equipment which uses the configuration of a base 
material, you may be any, such as the shape of the shape of a sheet, and a drum, and the base material itself 
has conductivity, or the front face of a base material should just have conductivity. Moreover, as for a base 
material, what has sufficient mechanical strength on the occasion of use is desirable. 

[0059] What is necessary is to carry out distributed mixing of the charge generating agent of said instantiation, 
a charge transportation agent, the binder resin, etc. with a suitable solvent using a well-known approach, for 
example, a roll mill, a ball mill, attritor, a paint shaker, an ultrasonic disperser, etc., to adjust dispersion liquid, 
to apply this with a well-known means and just to dry it, in forming by the approach of spreading of a 
sensitization layer. 

[0060] As a solvent for producing the above-mentioned dispersion liquid, various organic solvents are usable. 
For example, alcohols, such as a methanol, ethanol, isopropanol, and a butanol, Aliphatic series system 
hydrocarbons, such as n-hexane, an octane, and a cyclohexane, benzene, Aromatic series system 
hydrocarbons, such as toluene and a xylene, dichloromethane, a dichloroethane, Halogenated hydrocarbon, 
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such as chloroform, a carbon tetrachloride, and a chlorobenzene, Wood ether, diethylether, a tetrahydrofuran, 
ethylene glycol wood ether, Ester, such as ketones, such as ether, such as diethylene-glycol wood ether, an 
acetone, a methyl ethyl ketone, and a cyclohexanone, ethyl acetate, and methyl acetate, dimethyl 
formaldehyde, dimethylformamide, dimethyl sulfoxide, etc. are raised. These solvents are independent, or two 
or more sorts are mixed and they are used. 

[0061] Furthermore, in order to improve dispersibility, such as a charge generating agent and a charge 
transportation agent, and smooth nature of a sensitization layer front face, a surface active agent, a leveling 
agent, etc. may be used. 
[0062] 

[Embodiment of the Invention] Hereafter, an example and the example of a comparison are given and this 
invention is explained. In addition, the following operation gestalten are examples which materialized this 
invention and do not limit the technical range of this invention. 

[0063] [Production of a monolayer mold photo conductor] As a [examples 1-11] charge generating agent, X 
type non-metal phthalocyanine 2.5 weight section, One sort chosen from ETM-1 — 8 as HTM-1 (60 weight 
sections) and an electronic transportation agent as a hole transportation agent (35 weight sections), One sort 
(100 weight sections) chosen from Resin-1 — 3 of weight average molecular weight 100,000 as binder resin was 
distributed or dissolved in the ball mill with the tetrahydrofuran 400 weight section for 24 hours, and the 
coating liquid for monolayer mold sensitization layers was prepared. And this coating liquid was applied with 
the dip coating method on the aluminum element tube as a base material, 135 degrees C and hot air drying for 
45 minutes were performed, and the monolayer mold photo conductor which has the single sensitization layer 
of 26 micrometers of thickness was produced. 

[0064] The monolayer mold photo conductor was produced like examples 1-8 except having used one sort 
chosen from ETM-9 — 11 as a [examples 1-3 of comparison] electronic transportation agent. 
[0065] in addition, the mobility of the electronic transportation agent used for the monolayer mold photo 
conductor of the above-mentioned example and the example of a comparison — the bottom of ordinary 
temperature, and the usual TOF (TimeOfFlight) — it measured by law. Field strength was made into 5x105 
V/cm. To total-solids concentration including binder resin (bisphenol Z mold polycarbonate resin of weight 
average molecular weight 40,000) solid content, it was made to dissolve with 40wt% charge transportation 
agent concentration, and the measurement sample was applied on the base material, and produced by 
performing 80 degrees C and heat treatment for 30 minutes. Sample thickness could be 7 micrometers. 
[0066] [HTM-1] 
[Formula 23] 



[0067] [ETM-1] 
[Formula 24] 




C(C_H 5 ) 2 CH 3 



CH 3 (C 2 H5>2 



[0068] [ETM-2] 
[Formula 25] 

[0069] [ETM-3] 
[Formula 26] 
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[0070] [ETM-4] 
[Formula 27] 
RHa C(CH3)3 

CH 3 C(CH 3 ) 3 

[0071] [ETM-5] 

[Formula 28] 
H3CXC 2 H 5 ) 2 




aC 2 H 5 )2CH 3 



[0072] [ETM-6] 

[Formula 29] 
<CH 3 ) 3 

,CH 3 




C(CH 3 ) 3 

[0073] [ETM-7] 
[Formula 30] 

J?, 0° 

C(CH 3 )3 



[0074] [ETM-8] 
[Formula 31] 
C<CH 3 ) 3 

_>-S_ ? H ' C(CH 3 ) 3 

C(CH a ) 3 ^H 3 



CH 3 

C(CH 3 ) 3 



[0075] [ETM-9] 
[Formula 32] 




NO. 



[0076] [ETM-10] 
[Formula 33] 




[0077] [ETM-11] 
[Formula 34] 
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[0078] [Resin-1] 
[Formula 35] 

-(-oO-O-o-*-^- -(o-0><0-o-cj^- 

a :b= 20.0: 80.0 



[0079] [Resin-2] 
[Formula 36] 




[0080] [Resin-3] 
[Formula 37] 

-{<hcw-oJ)- 

[0081] The following **** test evaluation was carried out about the monolayer mold photo conductor of each 
above-mentioned example and the example of a comparison. 

[0082] [A mark copy trial, and the electrical property and wear-resistant evaluation of a photo conductor] It 
carried in the image formation equipment (Antico70 reconstruction machine made from capital SERAMITA, 
Inc.) which has the wet-developing process similar to drawing 1 which makes 780nm laser the exposure light 
source for the monolayer mold photo conductor obtained in the above-mentioned example and the example of 
a comparison, and which used silicone system oil for the development solution, and the **** trial of 30,000 
sheets was carried out And the thickness before and behind a **** trial was measured, and the difference 
was computed as abrasion loss. Moreover, the rest potential at the time of setting initial surface potential as 
+500V about all monolayer mold photo conductors (sensibility) was measured with the probe 9 ( drawing 1 ). 
[0083] About rest potential, the case of being larger than good and 120V was made improper for 120V less or 
equal. About abrasion loss, it is desirable that it is 3 micrometers or less in the **** trial of 30,000 sheets. 
[0084] 
[Table 1] 
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[0085] The evaluation result was shown in Table 1. First, as an electronic transportation agent, when mobility 
used ETM-1 — 8 more than 1.0x10-8cm2/V/sec, rest potential became less than [ 120V ], but when ETM-9 — 
1 1 with mobility smaller than 1.0x10-8cm2/V/sec were used, rest potential became large and became 
improper from 120V. 

[0086] Moreover, in the **** trial of 30,000 sheets, when ETM-1 — 8 were used, there was no generating of 
image fogging in the **** trial of 30,000 sheets, but when ETM-9 or -10 was used, image fogging occurred in 
**** of five omasums. Since early sensibility is bad, since sensibility aggravation advanced further, this is 
considered with the increment in **** number of sheets. In addition, when ETM-1 1 were used, image fogging 
occurred from the first stage. 

[0087] Next, when Resin-1 which is the copolymer of a general formula [1] or a general formula [2], and a 
general formula [3], and -2 were used, abrasion loss was set to 3 micrometers or less, and it became clear 
that it is effective in wear-resistant improvement. 
[0088] 

[Effect of the Invention] On a conductive base, it has the sensitization layer which consists of binder resin 
which contains a charge generating agent, and a hole transportation agent and an electronic transportation 
agent at least. The mobility of said electronic transportation agent in field strength 5x105 V/cm the monolayer 
mold photo conductor more than 1.0x10-8cm2/V/sec It became clear that it is usable to the image formation 
equipment of a wet-developing method using the development solution which the toner particle distributed in 
non-volatile oil, such as silicone system oil. 
[0089] 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2005/11/29 



JP,2003^005391,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] As an example, the important section cross section of the wet-developing image formation 
equipment which used non-volatile oil is shown as a development solution. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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— f o^Ar-x^^i-o-si-o-s Wwi- - 



CHj 



(-ask [2] x 20 , x 21 , x 22 «, n-sfctts 

&oT- (CH2) n-T\ nttl~6CSS%iU R 

20 % r 2 '. r 22 . R 23 a, m-^rzim^^x. 7kmm 

^ 7i-;i/i, ^Sci ~3©r;l/^SSfc«T;i/ 

n^Sfc^U ml±0 — 2 0 0 (D^We^t „ ) 
[0 0 4 3] ^-TV^-flHBi^ —f®Sfc [1] Sfcli- 
Has [2] T^«n«»»Jjgb«KiJ*tffi*Wrs#Uj!; 

[0044] >w>ir-®mt>\ -Has [i] * 
[2] VTnznzm&LmmmtiLt. -m& 

[3] Sfctt-lSS [4] Tf^*ti*«iBL#B6#ffi* 
[0 0 4 5] — uas [3] ; 



(— tt« [3] R 30 , R»tt, B-Sftlilfto 

tv Tkmm? ztdtrnm®. 1 - 3 <t>rA,*A,m&m 

•To ) 

[0 0 4 6] -l&S [4] ; 



10 [fb2 2] 



CH3 



(-«SS [4] R 4t \ R 4I «, P!-*fctt^*o 
T. ) 

[0 0 4 7] CtU±, -09S [1] £fcti— IKS [2] 

[3] SfcttHttsS [4] T**n*«Bgb«BftJHffi* 
&$FZ?&£o <KOfci6, -)SS [1] 

[2] T'^^tis^gL«ifi#fit^#-r5^y*-^ 

-MMBfc* — «5S [3] Sfctt— «5S [4] T^tl 

30 *(?U::&&£#x.?>ti3 0 

[0 0 4 8] /W V^-*8Btt«te»bT, -fcE£ 
[1] T^?nSiil3ML«5t*ffiti:5~5 Omo 1 % s 
[2] T?jK*ftSIKgL#iaWtt«*0. 0 5-2 
mol%MtSi:i:*WSU\ —Has [l] T'tkZ 
nSiSjg L«jt#{40#WS^ 50mol%if)?<4 

tlc<fc>3&gtfjg{t:U 5mo 1 %<fc9'>&^£»g*i 

ttwawts-sjuifttf**. sfc. -aas [2] t-i?ti 
40 tmtmm<om.fiiic&*), juwaKfttK o. o 

5 mo 1 %*t)^*V>fcBlS«tt*^{trS«lRlfcfe 
5. 

[0 0 4 9] ±ffi©/Vf>*r-*BU\ *ffl*fcl±2a 

^SlilO, 0 0 0—4 0 0, 0 0 0, IEtCti;3 0, 0 
0 0 — 2 0 0, 0 0 0#$F*LVo 
[005 0] [ttffiR£&J] *«W©WF^**Jfcf*»c 

so ->7-V, HcWf-Z— foyZui/T— t h*n+-> 



(7) 
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11 

tl/y-f^K -tru>-t^ eSfb^K^^A. 

coo5i] ±ewa*©«ffi5S£*«\ ma©«B«fc® 

[0 0 5 2] ±E0d^O«WI8^ao3*, Wte*»» 

7 0 0 nmtt±OiStSSlStiS^ttaMft«I 
—)l75tni/T—Zs, FD^Tffy fi»7^ni/7- 20 

[0053] ±EoWW8fiaWtt*/Vf y^r-«r«M 

IcfcfLTO. l~50wt%, ItttO. 5~30wt 

[0 0 5 4] #^©l|iSSa53fc#©i£5)fce^i£«. 5 
~ 1 00/im, Midi 10-50/1 mggjiWf L</\> 

[0055] jgfteicii. waso#j«»ota*»te % »? 

raw. mm&mm, mmm, mm. ^w&e&M. v 

[0 0 5 6] £&tt£SftfflH!l<:tt. «Jtett©Wtt«H 
[0 0 5 7] &WB&Bfg.-&tlZ3L&ft£ l/CHu mm 40 

*y7f-A ?dA, x-y^;i/ v 
/^7-77A, XxVU-XSi, 3»H<D&Jg 

[0058] sm»<omR^ ®.m?%wvmmgm<o 



12 

[0 0 5 9] Jg^ai^^cD^&tcj; *>&i&-r2>m-&ic 

[0060] ±mftfm*rm?ztcib<Dmi£ lt 

-;K x*/-;k ^77n/V-JK 7i?S—)\>m<0 
>*OKJKF»9R«teK*, ^v-tfv, h;l/x>\ *->b 

^ayvftMtzk^ ~>V^;l/X-x;K ~>*x^;l/X- 
x;K rh7t KD77X if ^^yn-^jtf 

xx-7-;b5Ss S>*f7l/aJvW»7';l/-rfc h\ &*'f-)l*.)l> 

[0 0 6 i ] s?>ic, wtm&m. wtummmmvftm. 

[0 0 6 2] 

[0063] wnss^of^o mmm 1 ~ 1 

1 3 «^^JtLTX^^M7^n->7-V2. 5 
fi«g|5. tLTHTM-l (60 fifi 

35) , a^liiMSiJi:UTETM-l 8*»63B!RSn 

fclS (3 5Sag|5) , /W>^-«HiLTll¥J| 
^?I1 0 0, 0 0 0O, Resin-l- — 3*^31 
«?nfeia (1 0 0HSSI5) fh7l:KD77y 
4 0 0M»fcl:fcte:tf-;P5JPf T2 4l$W$Hft*3 

Tv CtD^M^v 5!Jt»i:LT<D7';l/5x'>A^ f g± 
tcx-f yT'a-h&lCT^fiJU 13 5°C, 4 5^10 

[0 0 6 4] Dt«W 1~3] S^ttSSaiJi: LTETM 
-9—1 1 a&»6»3Sjnft 1 «*ttfliLfcWfl-ttx H 



(8) 
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cooes] fcfe, ±mmmmRifitmi<ommm®ft 

F (TimeOfFI ight) gjfc <£ SifJJgLfco H 
l?SS(i5X 1 0 s V/c mfc Lfco iHStf VT^Mi, 
/WV^-il (lI 3 P^fi4 0, 0 0 0OW7 

mmftm&icMLT, a o w t %<om^*sj3ifj«fiT*^ 

S#±lC^J L 8 0 T\ 3 o^raof^tas^ff 

[0066] [HTM— 1 ] 
Cffc 2 3] 

ry 0 " 3 h 3 

~>0CH=CH-Q^ J V 

<K ^CH=CH-0-N. 



[0067] [ETM-1] 
Hfc2 4] 

C(C 2 H 5 )2CH 3 



CH 3 (C 2 H5)2 



H 3 C(C 2 Hs) 2 




CXC 2 Hs)2CH3 



[007 2] [ETM-6] 
UtZ 9] 

XCH 3 ) 3 




[0068] [ETM-2] 
[fb2 5] 



o w o 



[0069] [ETM-3] 
[ft 2 6] 




[00 70] [ETM-4] 
[ft 2 7] 



<<H 3 C(CH 3 ) 3 
CH 3 C(CH 3 )3 



[00 7 1] [ETM-5] 
[ft 2 8] 




C(CH3) 3 



[007 3] [ETM-7] 



[ft3 0] 



C(CH 3 >3 



[0 0 7 4] [ETM-8] 



20 [ft3l] 
C<CH 3 ) 3 



C(CH 3 ) 3 



CH 3 



PCCH 3 ) 3 
O 

C(CH 3 ) 3 



[0 0 7 5] [ETM-9] 
[ft3 2] 



c£9 



0 r^O 

0 o 



N0 2 



[0 0 7 6] [E TM- 1 0] 
[ft 3 3] 




[0 0 7 7] [E TM- 1 1 ] 
[ft3 4] 




[0 0 7 8] [Resin-1] 
[fL3 5] 



50 
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a: fc = 20.0 : 80.0 



[0 0 7 9] [Res i n — 2] 



Ut3 6] 



V la [ CH3 | CHj ^ 



CH 3 VcH,/, 0 * A 




CHj 



a: A: c= 20.0: 0.1 : 79.9 



[0 0 8 0] 
Kb 3 7] 



[Res in-3] 



[0081] ±e#*stw, jttt«©#/iS!*jra*fcc> 

^T. TE©9l^t»WilB**fflSl/;fc. 

[0082] tfmwm, RTS&ft.fc(D'm%m<& • mm 
^ 7 8 0nmou- ^mmmtt^, mm®mc 



A n t i c o 7 OSfcgii) fc:»*U 3^te<OEn^tS^ 
**KL;fc. *LT, a^HIMffl%<!)||tjy*j)&£U * 
LTJWHLfc. Sfc, *JW«®«{4^^ 

20 T<z>mmmf&x.mc-z>^T+ 500 vt^sLfcisogi 

[0083] EiiimflUc-p^Tfi. 1 2 0 v«t*rT, 
1 2 0 V<t»?^:*f>»&*'FRltbfc. (WMfc-p^T 
«, 3^SoraKITP 3 a mJKT W« C fcj^jSF t U 

[0 0 8 4] 
1] 







ResinflJS 


<cm2/V/sco) 


(V) 


(V) 


jam 

( t* m> 




ETM-1 


Resin-1 


3.90E-07 


500 


84 


2.8 


3Stt«2 


ETM-2 


Resin-1 


6.20E-07 


500 


81 


2.7 


3SH£«3 


ETM-3 


Resin-1 


6.10E-08 


500 


87 


2.6 




ETM-4 


Resin-1 


3.20E-O7 ! 


i 500 


93 


2.8 




ETM-5 


Resin-1 


4.30E-07 


500 


85 


2.7 




ETM-6 


Resin-1 


5.80E-O7 


500 


86 


2.8 




ETM-7 


Resin-1 


! 5.40E-07 


500 


85 


2.7 




ETM-8 


Resin-1 


5.70E-08 


500 


102 


2.6 


tt««1 


ETM-9 


Resin-1 


8.99E-09 


500 


140 


2.6 


tt««2 


ETM-1 0 


Resin-1 


3.41 E-09 


500 


145 


2.5 


lt««3 


ETM-1 1 


Resin-1 


9.28E-10 


500 


155 


2.6 




ETM-3 


Resirr-2 


6.10E-08 


500 


87 


2.4 




ETM-3 


Resin- 3 


6.10E-08 


500 


84 


3.2 



[0 0 8 5] m 1 teWfl«S«*^Lfc. fl^fftiM 
MtLX, ®WiW*\. OxiO-'cmVV/sec 
JM±© E T M- 1 — 8 LltWtt. 1 
2 0 VOTtftoft^ ^iftfi^ 1 . 0 X 1 0 - 8 c m 2 
/V/sectDW^ETM-9—1 1 Steffi LTfc 

[0 0 8 6] Sfc, 375fo(Dm^HmctS^T , ETM 
-1- — 8*fl6fflbfc«*, 3751St<D%\nWmc*S^T 



so 



H&A^D O^ttfttfrofctf, ETM-9 &tc\±- 1 
0 £<jgfl§ Lfc#e, 5 flW)WeM*7'J 

S„ &*5, ETM-1 l^ffiffllftf^ttt, Wffl3&»& 

[0 0 8 7] -|&93£ [1] SfettHRS [2] 

fc, — IfisS [3] £©&fi^#t?<&5R e s in-K 



17 

[0 0 8 8] 

fcfctt5B5fBS?li2l&JO^«lS^ 1 . 0 x l 0- 8 c m 
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CO 0 8 9] 

ran -mtL-t, mmmmtvx, ^■mmx-ox' 



10 



[01] 




